In the structure of samples 1, 3, 4 the main element in Y and Z sites is aluminium. The samples 3 and 4 (sodium in X site) are analogues of olenite mineral. The sample.1 (X site is mainly vacant) is an analogue of hypothetic oxyfoitite. Incorporation of bivalent 3d-elements (R This work was supported by the RFBR (grant no. 09-05-00769-а). Keywords: crystallochemistry, silicate, X-ray.
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Acta Cryst. Bimetallic sulfates form an important constituent of the earth's crust and are recognized to provide essential link to mineral evolution. Depending on the level of hydration they form different class of minerals. The omnipresent water plays a decisive role in the formation of hydrates of complex inorganic materials generating complicated structural frameworks. These compounds exhibit properties like ionic conductivity, phase transitions in the context of electric, magnetic and elastic properties [1, 2] and believed to have played an important role in the formation of earth's atmosphere oxygen [3] . We have synthesized polymorphs of sodium cadmium bisulfate which differ in the extent of hydration and have studied their thermal properties and phase transition. Na 2 Cd 2 (SO 4 ) 3 .3H 2 O, Na 2 Cd(SO 4 ) 2 .2H 2 O, Na 2 Cd(SO 4 ) 2 .4H 2 O, were crystallized by slow evaporation method form water. Na 2 Cd 2 (SO 4 ) 3 .3H 2 O crystallizes in a trigonal system with the space group P3c. It loses water completely after 250 °C and transforms to a dehydrated phase whose structure has been established using abinitio powder diffration. The dehydrated form crystallizes in the space group I43d. The phase transitions have been investigated using DSC, TGA and ionic conductivity studies. β−Na 2 Cd(SO 4 ) 2 , a polymorphic form of α−Na 2 Cd(SO 4 ) 2 , has been isolated by quenching the parent compound α−Na 2 Cd(SO 4 ) 2 and characterised to belong to a monoclinic system, space group P2 1 /c. β−Na 2 Cd(SO 4 ) 2 takes up water from the atmosphere and gets converted to a Kröhnkite type mineral Na 2 Cd(SO 4 ) 2 .2H 2 O. Upon heating, mineral loses water and gets converted to α−Na 2 Cd(SO 4 ) 2 . The phase transition analysis provides inputs for exploring the origin of Kröhnkite mineral. Na 2 Cd(SO 4 ) 2 .4H 2 O crystallizes in a monoclinic system with a space group P2 1 /c. It is isostructural with the mineral Astrakhanite which is also known as Blödite [4] . This work describes a structure based analysis of phase transitions involved in these complexes, thus providing insights into their evolutionary aspects. Crystals are very well formed and large enough for X--ray structural investigations. They reach length even up to decimal parts of millimeter and are suitable for synchrotron sources rather than laboratory ones. For this mineral, powder diffraction and chemical analysis have been performed for the sake of its identification.
The chevkinite group of minerals are found as accessory phases in a wide variety of parageneses, including igneous rocks ranging from gabbros to peralkaline granites, fenites, ore deposits, granulite facies gneisses and metacarbonates [1] , Mn, Mg, Zr, Nb; and D = Ti, but there is a wide range of compositionally different species. The geochemical importance of chevkinite group is that they are strong REE-concentrators; total REE 2 O 3 contents are up to 50 wt%. They can be the dominant REEbearing phase in any given rock. The REE are being increasingly used in a host of green technologies, such as the production of novel wind turbines, low-energy light bulbs also mobile phones. Additionally neodymium, one of the most common REE, is a key part of neodymiumiron-boron magnets used in hyperefficient motors and generators. Published work has shown that compositional variations in the group are mirrored in the structure but there is still no consensus as to how. Further, several species within the group have not been structurally determined. We are attempting to define the complete compositionstructure relationships in the group. 4+ cationic group (defining an infinite zig-zag chain). There are also four isolated H 2 O groups, two of them positionally disordered. All except 4 H atoms have been located, showing a network of H-bonds that further links the interstitial complex and the structural unit, stabilizing the atomic arrangement. The Lewis acidity of the interstitial complex (0.18) is almost coincident with the upper limit of basicity of the structural unit (0.17), thus showing that the valencematching principle is maintained in this structure.
It is probable that the X-ray pattern and the unit-cell dimensions informed in the original description of huemulite [1] were measured using a mixture that included fully hydrated and partially dehydrated material.
Huemulite is closely related to a synthetic family of general formula 
